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In the introduction of The Grasping Hand the authors state, "By critically evaluating the current knowledge about the hand, our goal is to make explicit a common language for understanding human prehension across robotics, cognitive science, kinesiology, computer science, psychology, neuroscience, medicine, and rehabilitation". This statement captures much of the essence of the book. The book is, primarily, a critical review related to the hand, to the arm, to artificial grasping, and to models of the h a n d d r a i n system. As such, the name of the book does not really encompass its contents, although the contents are, in one way or another, related to the hand, to prehension, or to the provision for prehension. The reader will find the book contains major sections about arm movements; about experimental data, theories and models of motor control; about neural network modeling and about robotic principles; in fact, all the fields listed in the first sentence aboveand moreare included in the book. It is doubtful if a common language is achieved in the book. The topic of the hand is too complex for that to happen as the result of one publication. Gait analysis investigators have been trying to achieve a common language between the clinical and engineering fields for many yearswith only partial successand it is unlikely that similar issues will be sorted out more easily with the handarm system.
The Grasping Hand has three main parts. In Part(1) the concept of "virtual fingers" is introduced. This concept, partially Iberall's own work, appears to be a valuable mental aid for thinking about prehension and may be a useful way to model prehension. For example, in lateral prehension the thumb is one virtual finger and the four other fingers constitute the second virtual finger. The concept of pad opposition and palm opposition may also be useful for prosthesis designers. Part (1) also contains an interesting section on taxonomies of grasping patterns. Patterns of grasp have been classified in many ways through the years and Part (l), along with Appendix "B" (Taxonomies of Prehension), comprise a comprehensive review of classification schemes. One of the ideas presented in the book is the need for investigators to explore going "beyond classification toward quantification". Such exploration is applauded and should be encouraged. Nevertheless, little new material of a quantitative nature on the hand is presented in the book. The experimental results and the conceptual models described seem considerably more useful than the computational models presented (mostly neural networks). In the prosthetics and orthotics field, description and classification are important; however, as this book points out, description and classification should not be thought of as constituting understanding.
Part (2) consists of what the authors call "phases" of prehension. It deals with prehension task planning, movement before contact with the object to be grasped, movement during contact with the object, and general concepts of opposition space. The review of research work dealing with hand opening (aperture) as a function of arm movements and of specific arm/hand tasks may have importance in prosthetic arm design. The fact that the thumb appears to move less than the index finger in hand opening, while the hand is moving toward an object, suggests that humans may use the thumb as a directional guide to the object. This was a tenet of prosthetic prehensor design until advent of the electric powered prosthetic hands, most of which move the thumb and the fingers together to achieve appropriate grasp opening.
Part (2) of the book is also concerned with mathematically-based models of human movements and with ideas from the robotics field. The most interesting aspect of Part (2), in the reviewer's opinion, is the section of Chapter 6 concerned with the skin as an organ of grasp.
Part (3) considers constraints on human
prehension, and future directions.
Unfortunately, Part (3) adds little to the general themes already presented. Extensive appendices complete the book. Appendix " A (Human Upper Limb Anatomy) and Appendix "C" (Computational Neural Modeling) seem extraneous because readers would probably do better by examining textbooks on these subjects. Appendix "B" on Taxonomies of Prehension is worthwhile, as already mentioned. Appendix " D covers prosthetic and robotic hands. Although it contains a number of errors, it is a useful reference. The book was written by two authors. One assumes that MacKenzie wrote the sections dealing with the more biological aspects of hands and arms, while Iberall wrote the technical sections, but this is not explicitly. stated.
The biological and the technicdmathematical aspects of reaching and grasping are often integrated within the same chapter. For example, one can read about eccrine glands in the same chapter with matrix manipulations. The authors state that one of their purposes in working on the book as a team was to promote an integrated view of prehension and to develop a common vocabulary. Although this may have happened between them, an integrated view is not so evident in their book. In many ways the topics, as presented, do not appear miscible.
MacKenzie and Iberall summarize the book as exploring two questions, the question of the nature of the human hand and what might be involved in the central nervous system (CNS) as it controls the hand. As was the case with the authors' desire for common language and integration of viewpoint, the book is only partially successful at providing understanding of the nature of the human hand and of its interaction with the CNS. Perhaps the authors' goals are a bit too ambitious for such a complex system.
In summary, this book is a useful reference for researchers interested in human movement and motor control of the arm and hand; however, the review format makes it less useful for clinicians and educators. To the reviewer, the biological topics of the book are more compelling than the robotic and neural network sections. Robotics has had some influence on the prosthetics and orthotics field, but not much; probably because the design constraints associated with prostheses and orthoses are exceedingly different from those of robots.
A few words should be said about physical aspects of the book. While it is laudable that North-Holland publishes b o o b of this nature, one could wish for higher paper and printing quality and for better formatting. Figures, tables, and graphs have a slightly amateurish appearance and that detracts form the book. Lines of drawings are often too thick and captions seem too dark. There is considerable "see through" from one page to the next. The use of extensive underlining instead of italics seems undesirable. Underlines often merge with the letters and appearance is degraded.
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